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(54) MECHANISM FOR CHANGING ATTITUDE OF 

TABLET AND VISUAL INSPECTION APPARATUS 
FOR TABLET 

(57) Abstract: 

PROBLEM TO BE SOLVED: To change an attitude of 
tablets surely and stably, transfer tablets surely at 
high speed without damaging the tablets and improve 
inspection efficiency, by changing the attitude while 
the tablets are transferred by a horizontal transfer 
apparatus of a conveyor type. 

SOLUTION: Tablets supplied from a hopper 21 via a 
sorting mechanism 22 are aligned in a straight state at 
an aligning feeding part 1 and sent to an inspecting 
mechanism part. A side face inspection drum 31 transfers 
the tablets in the straight state, and a first 
horizontal transfer part 5 of a conveyor type receives 
the tablets from the inspection drum 31 and transfers in 
a horizontal direction. An attitude change roller 7 
changes the attitude of the tables from the straight 
state to a lying state in a thicknesswise direction. A 
second horizontal transfer part 6 reverses the tablets 
when receiving the tablets from the horizontal transfer 
part 5 and sends in the horizontal direction. During 
this time, images of a side face, a firont face and a 
rear face of the tablet are obtained by three image 
pickup parts 41, 42, 43. The presence/absence of an 
appearance failure is judged through processing of the 
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images, so that good and defective tablets are sorted 

and collected. 
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(2) 1 0-1 7 0 4 4 6 

2 

{i']ffi«iSK^AcDT;^(csB^^tv. mmm:im.n\.xm- 

10 l^¥«RillgI5lcJ:67K^i^^*i6(D-a5lc. ±|B{ftiJffi^fe 

Set 0 TMiJ-CSIj^-r^^Sil^^^ . JilSH 1 

20 ^rnvfc^iK^mx^nm^ . ^^^i^7K^^:^\^{^mm 

M^m\vx±ms&m^^s&Mi^m^yf^^y m^icp^^^ 
mmm^u^^ xK^n i^Mc^m^^m^^nvx^^ 

40 -TM^ 1 mc^^(Dmmmm!kmxhi>m^m 5 x\t e 
[0 0 0 ii 

mi^-r^tmc. mTsk^\ms&M<D^m^m^rT^x. 
50 ^B:M^9&n}t^'jym-r^^^}<o9vm^^mm. ^zj^t^^H)^ 



3 

[0 0 0 2] 

[0 0 0 3] ^<Dx^f£. ^M(o^m^^mmt]^xMc 

{C^aoT^lfe^^^^fc5o<OK^i^3 1~3 5-C«J5g;$ 

(;^[gl7FUTV^/.eV^755_h|B3oc0^^gi5 4 1-4 3Xnh 

Mz.m^^miSi^n\.x9m^A<D^u^i!k^-r^m^ 

Ub^M:^\.X\^^^ m^4 11, 4 2 1, 4 3 

m:fj;^y. 4 1 2, 4 2 2, 4 3 2i^mm'^W:Xh 

So ifd. -hiejKT^^a ^fli^-rs 5OC0 K^A3 1 ~ 

3 5fi, ^i^^^^^alJ®^SK^i^3 1. g^i^^^K^i^ 
3 2. ^ffi4^|ricK^A3 3. «ffi*S|^K^A3 4. 

^^JR^* K^i.3 5Xh^o 

¥«£^J^. ±lBS^imi&^2{::J:i9^;^rS]^±T(:iLf:: 

^x±t^m^s&M^^^Lxf^V9M.3 i^mm^^x^ 
m^WL^^4 1 xms^Lxm^M<Dmm±m(Dmiii^ 
3 2xM^'^m<Dm>^s&m^^\^^i:imi.xm^:^\^^ 



<3) il^ffi¥l 0- 1 7 0 4 4 6 

4 

Pj^^lf^^^i^rr^ K^-^3 3(D^miz.X *) :i(Dm^^^\ 

mm^^4 2xms^Lx^^m<o^^mm.^n. 

(S)-(o^^j?r_hte^®^gK^^3 4(c^{tst. 
K ^ A 3 4 <7)mmc^u i^tc^i^^mxm^mm 

^^4 3-e^BUT^^^JOfi®IlJ^^#. 

te3 etd^-Tir^tc, ^^pl^^JSr^^ri^-^r 3 7±{C 
[0 0 0 5) 

to 0 0 6 J ±^^m^WkYy M.3 2\zX^'^m 

"^mt.. Ell 8tc^LfcJ;5t-. i|iJS^^acK^A3 1^^ 
h'^^m.Wk A 3 2 O^i&^lfe.-}^^ N 3 2 1 \^mM 
t §rii:iz:^^<o*^^(t^^). ^^J t co-^;^s^^f?^^ 
h3 2 l^^h^mi.fc'^mx^m^^YyM.3 
30 2<OlHl4Et^J;i9T;^--^:tfti^L, r(Dt^^^^^#^K 
7A3 2<D^mm\C^oX^m^fh1t1tf^ KtR3 2 2JC 
J:oT^^J t t^m^^^y^^^y h 3 2 1 r. f^tL^t, 
^cO^B^Jh-rSct^ic, ^;efxf K«i3 2 2 tcfgtt ^ti.fc 

>i-iiijoiisi5 3 2 3 ?i(r>^tmi^:bmz.^\^xmm^m.^ 
i^tL^v^^(D^m^m:m 3 2 3 t co^m^^ 

jiA^-li', ^^^^«im3 2 3 0^Pi^;g^gi5 3 2 3 a 
h3 2 iJ^-Cjf Ul&JLT5m5l^flg--^|^f&^ife-r-5^.<^ 
40 [0 0 0 71 ^Mlii^^m^ 

mvyj^3 2<Dmmz.%m^H. n^mKm.\^f^^x^ 

)M.^\^\^^^-r^n\^. M^iS^ K«3 2 2tc|S:tt^b^^ 

^c^^^^^S 2 3<D^nmM3 2 3 a-el^^Jt U 
mir-t\:iX.K^'^^^^^'^oh<DXh^f)-. -cot 

nsai|^W.jlt::mor$b'iiL:;^rRit;i^W]'r6fti^j t ^± 

15;^^ K^S3 2 2-e^f^x.5::i<t{'i:i9. ^^J t ^i^^^ 
^ife^^y N3 2 1 ;5-f5r.t£ti.?^t>n'5<O^BJ5ih-t--6<i; 

^ /j: o T V ^ s i?>. s?i&^tftff#i ^ fii^e^j it-h^^ 

50 ::ti/^f9, «£^Jt ^f8Sji-Cl«!3^b/j:35St,^|^g^jj|^^ 
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[0 0 0 8] t,fc. ±ie^m^^^fi-cfi. ^m<Dwm 

[0 0 0 91 ^(T^m^. mz.. ^ffi^^dte K^A3 3S:OJ 

[0 0 10] M^^m<^mm\t. mM(r>^mm 

[0 0 11] Mf::*/::. Jil5^«|S^fl|{ciDlt 

s^talLs^^T5^iIffi^^licK^i^3 1 i^^f^^ifeK^As 

3 3. ^®^^K^A3 4. ^^«g^J|^^K^A3 
[0 0 1 2J ^^^li. }iU^m:^^^t£^M^h<D 

X. ^.:^\^^ALyk^i.t:.m.^v^i^xm.^^H>x\^^m^ 50 



0 - 1 7 0 4 4 6 

6 

[0 0 13] ifc. ^^^{i. mW'j^^(Dmi^^^-r 
^tm-. mm^^m^m<ommm^^n^x. mm^ 

\^^^m(Dmm. mim&-a^m^mmmmxmmi^. n 

[0 0 141 

j^-r^fcib. %:^\^^±ricLtcm^'J[kmxmm^rix 
V ^ 5 m^m^<Di^m ^mmm ^xm^:^\^^±T\^Ltc 

or. :^i^-<r:^^(D7i^^m^mm^^^^\Lxni^hti 

§rmL. z<D^mMmmf^\c±m\M.^^mxmAvti 
±mmM<o-':^<omm±m^±te.^mm\^xr>i^B^ 
ti. ^i&mr-±^s^mf\5i^yf^^y h\^xt^vm^ivx± 

[0 0 15] mh. :^^m(D^m^mmmu. ±^=^> 
^r:^^(D7j^^^mm^m^x^. m^^m(Di^^\^m^i 
^■^X7i(.^:^i^\mmmcmmi.. z(Dm.m$}i^^cr,^o 

'r-y<-)\k<Di^i£^xi&m^i^vm-tzt{^x^. s&m 
[0 0 16] zcDXoK. ^^m(o^m^mimx\x. 

X^^irMMX^^. ¥'yM.:b^<DXo\^z\tkin'h^ 

M\z.fi^f}^^'h^-^^^^M^'P^£^^h(r)Xh^. z <Dtcib. 
mm^^h'^^cr>h'yM.:^^{^\t-<x<i^f£<f£fO. 
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[0 0 17] z<Dm^. ^^mn. :^-:^^^mm^mkm 

hi^xi^Lm^Jtix^^vt^mtf£^xoi^m^i.tc 
[0 0 1 81 IP :^(D^m^m^m\^. yi^^^mmm 

m ^m.^'^mf)^ h t ^m^^-r ^h(Dxh 
6o ^(D^m^^m(Dmm^o\^^xmm-r^t. -tia^ 

-(Dmm{m^^nx^.^^tcib. m.m^f£^m<om^tfK 

^^hmnm{z.\^nxmi^mftt^£^m^t^£ox\^^^tc 

^fjEE$i^. m^Miimi.m^h.xm^^m^^^^^i)<^m 
[0 0 19] z(Dm^. :i(om^^miikm^cxrn^. ^ 
^tm-<Dmm'r^m^f^\^miis^Lx\^^^titt>. i&M7!)^m 
x^^m^^m^^^n'>^t^-x^. mmmm^x^ 

[0 0 2 0] :$i^mn. ^(ofifmti^mnmmbL 

X. -:^(D\Hmmz.^mm-r-ommi^xm^<oy'-^<- 
^t^mm^^n^i^^m^^^-^m^\k{^r^<>xmi^ 

mm\^m:^m\^f^oxm^^ivti^mmm^-9-t:. 

^mx±te.yi^^^mmmm<Dmj^^<D±MHz^tscv. 
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^nm^^-^y v\Hxn\^m^rix^{m.mb^£^xo 

[0 0 2 1 ] mo. z-(D^^^mkm\^. ^^^mmu 
(ow.m^<o±.mx^m(DW'^''M^x K> hm^mmxm-^ 

(Dxhh^ ^(o^m^m^<ow}mz.r>\^xm^-r:bh. 

r^-y-(DmM{z.W^f$.^ixX\^^tL^. mMmf£^n\<r> 

jfffib. :Lfh\z.x^^m-t)m\.m^kixm.^ikm^h^ 
{k'^m--bmm^m:'r^h(Dxh^. 
20 [0 0 2 2] -<oxo\^. "^mm 

^nB^.ux^^\z.mm<o±.^^nB.\.. ^^m^Wk^^o 
j;ptc/£oTi^60T. mn\<om.^m^^Mmt\.x 

't<r)W^^m^f:L^\:^x--''^<Dm^m-nhf^^xo 

m^~m<^m.mxm.mz.miA(D±.u^nfi. lt^^^^i 
i.xi,mm^-:>'$^'&mK^m<D^^m.^:^'u b^tt^x 

30 ^^h(OXh^o 

[0 0 2 3] ±fBe&«j^]^^i-^^c 
±''^uxm\\^^xm.^mmt^^ t T^mmz^f^-r^f^ 

m^^M^^^y ^m^^^^^^y V^\z. 

o**itK^L. um\z.xx)^^m^T:>j--hm,^-t^m 

®«^SK7A^r. ilEffiiM^felcjK^iy hf^(c:ilx^$tt.fc 

mzx^^W'm,^i$.(o-mz^ ±.um^i!k^Y^M.f)^ 
mxm.m^<ry^m-^^Mu^-^^^ y h\^xm-^ij\^^.k 

50 mxm.9eir^^^^WL^%t. hlSt^ l ;!K¥«Ra^-^coT:^ 
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ith^fhn\ihii. V^^^M^^^^W^ 

[0 0 2 4] gpt. ^^m<D9m^^mm.\^. ±tti&m 
'^m-^^h'^^\i^^±r\z. i.tcm^^mxm^ii^'^xm^ 

y hi^mifk^L^x^x. 1 yi<^^^mm^commm\^^ 

\z.x^m.^^m<os^m^±t^mnm^^^^y h\^xm^ 

mm Lx^i^:^Wi hf£^ fz^mm ^ \z. ±is^® m 
^xmse^\.xmm<omMmm.^mz.'^. coie^j$-±iB 

^mx. mi^W'mi^u<Dii^^^m^i&\.x^:^^m.m 

y hi:^U^i.Xyk^i-:^\^\^m.f^^\z.mmL. ^<r>m^^ 

Mmm^^m^^mLx^^0,<D^m^^\mi.. 
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^t^'-x^. -Hkyt:^ ^y^m^^xm.m~iik^m^^^ 

^^^t^m^izhmi-\zM}t^'r^:Lt7^i'^x^^, Lf)>h. 

^xh^rzi6F]^^^±^^^m.:^\^\zmm}^'^^^m^\c 
^(o.'^^^hhXK>^mmz.mm^j:mmmi^ti. ^ 
[0 0 2 6] ^tc. mi7i^^m^mzx^mm^iz.i^^\ 

^{kVimxi^m(7)^ifm\^^^nt>ti^<D\^s ^i^k 
^mvku tm2 7i<.^mmu t oratc^ott ^-mm xh 
•9. i^:^^h^(Dmi:sLT^m2mA(,^^mm^mixmmm^ 
<r>m^m±tmti:r)^^it^6^x^m<o'^nm\.7!>-n^ 

y h\^±^>K\.^i-m^£r> ^^tc'Ji^mx\^-mM±^m^ 
<o^^^m'r^m{c^m(D^ifmLr^nt:>n^^(ox. s 

/^v^ }''7 j^m±x(D^ifmv\z\t^x^f)^{z.:mn-^^-:>^ 
20 ^mz.s^M(D^\fmi.^nt> ^tt>^x^. mmxm^^ 

/55/^<. m^^^^±m\z{^±^'it^^t^*^x^^. 
[0 0 2 7] rr-e. mz.mm^th^h(oxn:^£\^:^K 
±mm 1 yK^^¥k^^x<Dm^^iz^m^m^mm:^^h^ 
ik^m--kmmmm-ri>±^mmmm^^ti.xi^. ± 

^ri{zx^^mm7^^(Dmmmm^x^mm^^-^^^^ 
(ctTpr t2j5-t?#. Mmmmm<Dmm^^xr)\^±^'\t 

30 [00 2 8] 

^^m^xr)Mc^m:im.m't^o mux. :^^m<o-'m 

mm^:^:^^:^^^$&m(r>^im^mn^^i-h(Dx. -<d^ 
m^^mmn. y^<- 2 1 i!)>it>mMmm 2 2 lt 

vtcm^Likmxm^^\^^x^^mm^--t^^^'r^i&^\ 

^-^y v\H\:i^^^m<D%'^i^?^]^x-r:^^tm.m-r^ 

m\it^^¥km%bf)-h9^m^^m^u^^x'^\-^'^y) . 
^W'^\^^tmm-r^^2 7i^^mm^e>t. 3@^(o« 

4 2, 4 3 t§r:ft^leLTV^S, /^^. hfdffi 

m%m22\^. ^^y^<~2^f)^h^^^^H^mw-m^(o 
^nmt^h-TM^ (2ocol^^J755av^(- < ool^Ac#:^ 

50 ^'^mm<o^mzx^±^:.flX}^f£}f^m^m'f\zx^ 
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[0 0 2 9] ±tm^m^^ mi j^x^m 2 i-.i^^ 

[0 0 3 0] Jiffi^^l l(OJiMI{^(l. g)2{C^^n. 

«9'b^^A#<. m.mmx<r>^h m\^^m <j:'9t> 

2tc^$nTV^^ J: K^l 1 3l^(cig^J 

[0 0 3 11 rr-c. CKDS^ii icDftfeiS (134'. 5&{I'J 
irilfJffi^^aeK^AS 1 ^:(DK{^I1. ±iajSJl&l^ 1 4 
;^ssai^H^^n-rv^6o StSi l<7)ftbiffitr<z>igj^Wl 

fi> ±ia:«f>r K«i 1 3hn-(omLxm.^^^'^^'& 

Jjl&fSl 4 1^5?^^^i^T^3^), r(0]®#&]tel 4 1 i;Ji|B 
;«f-r K^l 1 3 <^^5i$iiL/'^^^^|gi!/^oTV^^,, L 

_hl5;?/^ mi 1 Sf^^-^nr^fcftg^J t 
iii^MSl 4 1 <^3ioT±|B<aiJ®^^atK^A3 KOiliJffit^ 

[0 0 3 2] iiiEi^^gi i(D-is^^ (Ei^'. -^mim) 

-hMiCgftft^tLfcfig^m^^l 211. |g]2(;i^^tl.T 

tl(- J:>)^^JiK^^l 2(7)jK^f^®7):i:|5;^^ K^l 1 
30_h®MP^35--^3gJl^L;fc;t^flg^/^oTV^^o 

^(D:b^<-1 2 2^5f^lt^iXTl^6o 
[0 0 3 3] Z.(D$^Mmmf^^l\t. ±J^(DX^iC. 
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^1 2f^{c^vyi.(c^j^^i^/'#la£o|g^J t (1. ±ia 

m.W}y^-^ l 3l::i:«9±ISS^l 1 ^^feib^iar-S - 
t J; , 9^mU^^ 1 2 Ti^Jb^lg^JiR^^ 1 2 <0^iSg 
^12 1 <7>T^iSoT±iB;?/^ mi 1 3Ai-^h^h 
mmicx i) m 1 1 3 \H\:Lmik%h LiZb* 

K^l 1 3I±. ^<Oit»S;<)S 
Ig^J t (OW-^ a J: 19 t>^^:^c# < «g^J t <^^b <t 0 tj/J^ 
^<?^^^^;J^TV^6^0-e. ^;t/-r m 1 1 3F^(i^^t L 
lA^ti^/c^^J t (1. |§12(c^^ivrv^6J:9{C. -^(0^ 

S^Si i(0^^i:±|B^«}:7^-y 1 3{cj:;5l5Jr^»)t' 
i:oT^^Jt;ii5JiS^^tSl icDteMi m^. :^{ftiJ) 
^3^e>ix. _hfEigjii&^l 4<7)^Jfi&j^l 4 l^iioTiilB 

i|iJ®^SK^A3 1 cD{|ijDS^lt7t^^:y h3 1 1 dltlilJt^ 

[0 03 4] J^{c:. ±|51H!lcS#S A 3 1 Ji. ^^J^ 

2 •t)m:^m^r^^xmmmm\^xw^}^^Mz, h 

*&lfB 1 OT^Ut;!. ^®^±|a5*#&^ 1 4 OTiStCaft^^ 

(;iJ: *)±IEi|iJ®^Sc^^2/ h 3 1 1 \z.A:.^^i^mmm^^ 
h(DXh^o 

[0 0 3 5] ^fc. 1^{C[gl^b-rVN/£V^;J»s ^(Dm^^ 

s A 3 1 <Df*?«j(cii. iiisi«tti^3S4 1 (la 1 mm) 

30 h 3 1 1 P*Sco«g^J$rtHlfe$ii:6lg^J[HlteP-y-:;55Sfi 
h 3 1 1 P^(^«g^J^Se«g^JlE)<En-^--t^tpI^$^, 

s^m(Dm^^'^m\cM.ox±mm^m^^4 ixmse-t 

<^{M®|j|SE K^i^3 1 cD^i^dli. Ell 8(;i^Lfcg?f& 

^^K^i^3 2(;i^(tb^Lfc;«f^ KtS3 2 2 i: fW];m<0:;?/ 

^ K« (tct^L.. ^ivicny^ms 2 3\t^nhtix\^ 

m^{::mm^^^^y h3 1 lf)^h<oz\^ti$^h^!^± 

40 -r^ J: pd^^oTi^^o 

[0 0 3 6] _hiB^ 1 Ti^^mm^ 5 iio^^ 2 Tk^m^^ 

^.034^81, 8 1 {15:v^{C^^ra^5S«fKLT^^T{C 

>S1, 8 1 H-eixm«g3^^«<;)r^iSS^asrt{H!l(cSatS:$ 

ttfc^'^p^r h 8 2, 8 2(d •9tfmi^»j$ti-6i: 9 
{;i/^oTl^6c ilHxrcf h 8 2 . 8 2 

Hr^-<D|l?W]**8 3{cJ; •^^^ijs^^iLT^DO. ^ooi^ftj^tt 
50 8 3(cg^^^$n,fc^-^^(/)«K»ji^ (la.T^-^-r) tcj:«9 



(8) 



0-1 704 4 
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X. j:ia4^«s^a:->8 1, 8ira{-i±. mmm^^ti 

'ein.mm^^:^->s 1 , 8 1 {^^v^iha^a^^n.^^^ 

4±\z:^yy hz/'u—hb 1 (H 1 ;!K¥ 
^i^SCScO^^) hy^l/- H 6 1 (t^27K^ 

^:i:->8 1, 8 1 i:-**=6<j(:itim^^«i-r6J: ^JciJ^Co 

[0 0 3 7] ±my^y^y Vfu— h 5 1 , 6 1 (i. 
^Xt>gl4, 5&t/|gl6, 7(^7F$;h.rv^6<}: -hIB 
^"^ y h^— >^8 4^DSl^^^H5^-ffiJCSLf::Ji^:t^&0^1^^X 

4t^tftlt^4xfc^i^»^fe^^8 4 1, 8 4 1 
?J5}^A^ixS^«^i6MlfP8 4 2, 8 4 2;55fl^j5tg$tbT 

8 4 3, 8 A'it^ymz.n)^\.fzMM\^m^^^x\-^ 
^WiU mx\^%m) <nn^mi^(D^nmM^^^-y 

[0 0 3 8] ^--C. JlHBml^¥^^3^g^5 5tCffiV^bi^ 

a:^^:y h:ri^-h5 1 (D^^m^;Jf>^ h 5 1 1 

•rS;fca?><DR?^l&|U)tt®4^o5mits:^DfllH5 5 l 2 i:, ^ 

:^y y h>^i^-h5 1 ^iraii-5®§l7L5 1 4;js?|^^^ 

ixrv^^o ±laf^2 7k^^i^g^5 6^;I^v^^t^'5x 

*?)(^R?]^ll&I13ttM)t^coTOit2^IH]gl5 6 12^. ^^t^JlK 
^OaSiSe 1 2£Ot^l^il^^c;:^^ S 6 1 -^^M-t^ 

m\^^ 1 4<^;^f;55|g{tbti.T;fc«9. ig^JSriltil^t^fig-C 

[0 0 3 9 J 5^ h 5 1 . 6 1 ;65iDf«9 

f^tt^n6±IBX7 :/ h^— X 8 4tC|i, gl4 (B) 
t5^6 (B) {c:^$t^TV^s<t h:/^— S 

^ft^(?:)f^5i^§PJ^'ef«^J65^^8 4 1, 8 4 1 fi^^WL^ 

F^«iJ{^tl-ttT.^;h.±T(^®tc|5:iiL/c^^^iS?L8 4 
4, 8 4 4;d5|fttt?>ti.T:fe!9. 3E^;lr^^ib^^^^ii?L8 
4 4, 8 4 4coM{;if^ttiJ{c#LT*^e£^8 4 5, 8 4 
bii'^:^=7y V'f\^-VW^^mz.n^\.tzMM\z,)mL 
^f\.X\^^. y V'f\^-Vm^U\z.\t. 

hfdx^ y h-yu- h 5 1 , 6 1 (;)P^ai?L5 1 4. 6 1 
4(c^jc£;LTmiS:(r)jjii?L8 4 6 ^^fl^^^ixTt 
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[0 0 4 0] -etr. E13, 4, 6IC^$i^Tl^^J: ^ 
(c, ±iS;^^:y h5 1, 6 1 Jt. -?:0^a^i6 

^8 4 2, 8 4 2fHi^^tl^^ti±tmW:}^ib^m8 4 
1, 8 4 1 ^ffA-r^<t 9(cLT>^^:y X8 4C0 

y^y y h^—:^8 4<D^^m^8 4 5, 8 4 
5{Z.y^yyhy'l—h5 1, 6 l(DmMy\^—h8 4 
3, 8 4 Stm^i^Xy^y y hyu-h 5 1. 6 1t)^-:^ 
^-y h^— ;^8 4{c{*^^^?ix6o :i<^i#, 

10 ->^8 4cO#^ji?L8 4 6 i:>^^5/ bP^W— h5 1. 6 
1 C0P5^|?L5 1 4, 6 1 4 ^;6S-^L/')t^ftlt/^«9. ^ 
h 8 4 3, 8 4 3;$5x^ 5/ h-<— ;^ 8 
4<0^^^^f51?L8 4 4, 8 4 4 S-SCJ: 9(::?^£oTV^ 

[0 0 4 ll*fc. rcO|^1^^^32^^5^tK^2;^<;^ 
«S3^gP6t;ili. lg]3^::.^^$^^TV^6i: -^o^r 
— ^y^/iJ^'SS, 8 5:6^ _t|B:^^ h^— >^ 8 4<OT 
;^(C^LTJ:|B^^^ii?L8 4 4, 8 4 4 LT gfi 

tS:$tvTv^^, rori^T— i^y >^8 5, 8 5fi^r— 
20 (la^-^-r) {^.mfi^^ivx^r). m:^r— 

^ly':^\yy^f)^hm^^^(Di^^^^\^X^^8 5 1, 
8 5 1 f)^±m 8 5 1, 8 5 1 co^^^f)^^^^ 

3i?L8 44, 8 4 4 ^aioTX^ ?/ h>^l^— h 5 1 , 6 

I, 6 1 <^x^5/ h-<— ;^8 4^^^^i9^'^r <b;^>5r* 

nm-t^mmio^^ :=<m^)^^\:^x^B\^:^y y 

l^-h5 1. 6 1 ^r^Sflfe-t-S^^jJS-ctS J: 5{-:^^oT 

30 4(D^Mifi?L8 4 6 <J:;^^ .y h:/W— h 5 1 » 6 1 
^I?L5 14. 6 1 4fc$riiLT±|Eie^Jl|X^2}^^5' 

II, 61 i^-^n^mw.. ±.m^M^^m.mumyf^ 
^ h 5 1 1 . 6 11 ^\z.wLm^^^M^mmmf>-^ 

[0 0 4 2] _hHB^l7K^JKii^S!I5«. El 1 tC^^5ttT 

tL. -siS^±S;65^iftJgt^^^K^i^3 ico^S^ifi^L 

(Dmm^^^^y h 3 1 1 ;Ci-bii:iz:it^^^(7)*i«^^J^^J: 
40 tt:^yyh^\^—Vbl <D^M^^^-^ 5^ N 5 1 1 {eg 

tt^"!), ffeisgiffl mi^i^m) --^{■fX7i^^^[^\z.um 

«3^-si5 5c75Tftij§r]^;^-[^ (SI 1 4^;feiaij^-rpi) ^tm-^^-r 
50 ^mm\^x^mm^f&miam^^^y ns i mtcpi^^^ 
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[0 0 4 31 ±|E^^^tfen~^-7(i. g] 9 

{z.^^LrcXv{^. mm\HWiv^mi^7 i(D^mm{^m^(D 
T-^<-m^mf$.^MzW}£^7 2 1 t^t\.s 

W n ® tc {t T^lT^it^J[S a t^® o T I ^ 6 o 

iErLT. rco^i^^ii^n — 7ii. g] 1 0 tc^ L^c J: 

h 5 1 1 t-Jfi:LfcJt^^T. 

3 ^Mi^ 7 1 cOtt3^^(c^Ai-^ r <v i: J9 , ^ 1 ^¥ 
7 3 tc J: «9 1 TK^mm^ 5 cD«53^agS t i^-O^j^-C 
-7{i±fB[5]^^i!]jtt7 3(C^I$ipTtlj-/^or*3i9. I£ 

[0 0 4 41 ±iaii2 7K^«Si^^6ii. mnc^ 

Jt^ffi-e±|E;^^ hru— h 6 1 Ofi^^RJitZ^^K^ix N 6 
t;iJifB«®«^gii4 3X«g^J§r^i-5r^(;iJ:r)^^J 

m {cn\^it>titimmmui 0 (5>su^^) mi 2 

^ra«g^J t 1 t^^M^mm t 2 i:(;i^SiJf 

[0 0 4 51 rr-e. ^^ii^m<Di&mt>^±umi7i^^m 

TV^So fiP^. ±tStf 1 TK^mi^glS 5 OiSS^ mi^<D 
;&fl!liS^aS) i!^tOTft'JtCia^$n3fe^2 7K¥«Ka^gC6<D 

(;^^^/ hT'i^-hS 1 1. 6 1 1 co^a) 

h 5 1 {^t^(t^nfci^^JilX^^>^';^ h 5 1 1 ^m2 7K^ 
«3^gi56 0x^^y N 6 1 ncf^ltibn^c^^JitX 

^^^5/ H 6 1 1 i:;^5-ifi:L7t^Sx, rH^b^^^^/h 
ri— h5 11.61 i255|^-:^rR] (S14>;&ffi!J;*f[Ri) tc 

'9^fi5^-rf^l^^«Ri^-gl5 5tti]i^*3tt6«^^JitZ^^^5/ h 

5 1 1 (o^^mm^m^^t^^ tmz.^ R^m^/^^^ 

5 2A-e>jrii?L8 4 6 ^Sidl?L5 1 4 ^ $riS LT_h|H«g 
^JitK^^y v H 5 1 1 f*gJcff-^>«iSiftiH^ix-C^|g^m^ 



(9) 1 0- 1 7 0 4 4 6 
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mmm6m-vnz(Dm^£^^^x^mi(^^yi'^^iy n6 i 

^^J t 1 TK^Jfti^gC 5 (D^^Jilx^^^ h 5 1 1 ;^)- 
2 TK^^m^^ 6 CO^^JIIZ^:^^^ ^/ h 6 1 Hd^ 

10 - (o^mxm 2 7K¥i5i^^ 6 J: 19 m^^m^M^o x 
[0 0 4 61 ^fc. ±um2 7KW'm^^Q<Dm:^(Dii^^ 
mi 2i;i.t^l/-::«^<^ $n.rv>6o ip^. m 

2 7K^^m^n6<Di\^:^<DmWat. ±m:^y y h^-:^ 
8 4(D\f^mi^^m¥'7J^i 0 i:^>mih^Xio^. :l(0 

^jsuK^i. 1 0 iM^M^m\^iv?>:it{cx*)mmu 

6cDm^^T:^-^tm^lAt^^^y y Y-fX^- h 6 1 O 
^^JiIK^aK^?/ H6 1 l^ii^%mi%4 6&U^fl^^|?L6 

h6 1 1 n\z.mmn^Mz:^mxW.2i^^W'^^ 
6(D;&i|iJdSgl5T{8iJ^t«e^^tt6 J: 5(c^^oTv^ao * 
yt. Z.<r>^%\\ K^i. 1 0 1 (nym\z.\t%^\i.^'km^-r 

5^f««£lflJJfmy X/H 0 2 35StSttibHTi3«9, 
.Pp^^JJftby X/H 0 2^^^Pg#^^H^iS^t^i; "9^2 

^fijt l^|g^JJlK^>i^>^5' h6 1 l75^P>Jf LtiiL, T;^t;i 
iatft$tL7t[E]i|Xr3>^^T3 7±{cmp"p«e^J t l^^T^ 

^mn.^>-<T2i\z.x'ommk(n>%^n^n\. l$r 

IB^SU A 1 0 1 ^-^-^^^^m-^U 
Ig^J^^R^y X/H 0 3 ^b^^T*5 i9 , 

-t^^^mmx 2^z.(n>^%.mmmj 0 3d>^ 
[0 0 4 71 jJct^i. m:^^(om!i^m^\.x. i^e^jo 

40 1, 4 2. 4 3ti. glliC^^tl.TV^^)^9{-. V^TtV 
4>«JB$i^tT9:j&;^^4 1 1, 4 2 1. 4 3 1 i:^^J<DflS 
l5gSrfT9figeg?e^S4 1 2. 4 2 2. 4 3 2 t Jr^lSt-'S 

*^fe^4 i{;i;^i^^n6;<7^^4 1 iii. ±i^LfcJ:9 

0^tglSjtfe>RU^JJfillitte^#5_bEE^®itife^4 2^15 
ll®»tfe^fiS4 3(r);<;y t4 2 1^154 3 1 
50 -^cO^|l^-e*^*JLiiJ:^i^Ki-ra«I^J<7)ltt!^6«j¥ffi?i^ 
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[0 0 4 81 Mt^. 

[gl/T:LTV^/^l^;^)^ ±td#^^^4 1 , 4 2, 4 3{cj; 

^^I^yx/n0 3 mi 2mm) :^^h(r)j£^(DmiH7(>m 

[0 0 4 91 m^. ^^^mzisn^:$:mmm^mm 

[0 0 5 01 1 ^^^ffijlS'J^2 2^^ 

rti.'bcoi^^J 1 1 3^^^x.6^^^ 
^^m^^l 2^>^^IS^pJit2^^i 2(D^^S 
Ml 2 icDTSriioTS^l 1 {::t£lt^tv^c;«f-r K^l 
1 3_h--irj^^ix. mmc^r>±te.if4 Kflll 1 3f^i:i 

1^1 4(05gi^S^l 4 1 ^iSoT±iafiiJ®^^S K^A3 1 
(Dm^^^r^^ y h 3 1 1 {ciEiCit^«|(D^*Jii2JcjgJi!^6<J 

[0 0 5 11 mmm^h'yj^s KD^mt^^^yf^^y h 

3 1 1 {zi^m^ivtcS&M t li. ^«i(^l3t A 3 1 (D 
^itOtt. «Bi^-i^^-C^1IiJS>|^acKyA3 l<0(^fiij(cg3 

ilitJt^tigoi^iiUffi^^liE^^^/ h 3 1 1 f*3-etHilit. r 

<0[gIte-rS«g^PJ t C0ftyffi$r±|Effi!lffi«{fe^4 1 -eiij^L 

[0 0 5 21 iR'istj^ic K^i^3 1 t^h±te.m 1 T^^mm 

U5<Di&mf^^^^y'y h 5 1 1 ic^^iX3^c«£^PJ{t. 

mU^^y h 5 1 1 (Dm^U^lM)^ 5 1 3 f^i^miim 



(10) I^M^ 1 0- 1 7 04 4 6 
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[0 0 5 31 ::^-e. ±iS!^^^ifen-7-7|::J:^^g 

^y h5 1 1 cDLi:vEit2^[y]^ 5 1 3 \^{^m.^'^mx^^ 
^Mc$^mt\t. 7f<,^^:^[^i^r^^xmm^iz.mm^^^ 

10 f^^iSigi-t-57)s ±iE^il?^^|i^«7 211. IgI9{Oi^$^x 
attcOJ: ^t-^'cCoTiot). mi 1<D (A-l) - (A~ 

3) {z^^Ltcx^i^. ^(Dm^m^m? 2{z.m.tLii^mx 
mALtz^M t <D±^um7 2(Dm^^f)^h^^{^}S.m 

2<Dmmm'Jikt>'^. ±m(Dx ^^z.~:^(D^mm±m•f)^'r— 
^<-m^M^^i^fci^}^^7 2 1 t^ivm.m^hmom 

i^[HiixmmMf:Kt^£^W^tfj:-:>X\^^^tcib. mi i 
20 <D (B- 1) - (B-3) to^L?tJ:5(c. ^^f;:flf<D 
i^M'J^ i If A $ tvTV ^ < ^^J t ±U(0-^(Dmi^:^*^ . 
_bfBx-^^-Jt^cOjfffgl5 7 2 1 -C^>!rt;iJfjE$ti', 
^PJ t tmnm^^^y h 5 1 1 P^-Cjf L|i!l$4xTiE5jr:t^ 

1 F*gcO^(^itX^iy]^5 1 2{'>^^^$i^^t^^7)-Cfc6o 

1 3 i:5p(^til3?^imgiI5 1 2 ti^Kt-^^-r-S^^t^^Jh 

iiX5^M^5 1 2Ji-^«fe|lic##JLi:/j:^^*(;i. ±mM 
30 ^®^§l«l«JcJ;oT^^'y h:/l^-h5 lOP^^ias 1 

4^mLxs^mt^m\-t^:it{zx^ (B-3gi# 
¥v<^m(DS&m t $r«tii{c5f {^Jix^oflSiJ 5 1 2 (^li^^^-r 

[0 0 5 41 -<DJ:5{^> rc>^^^^«(^J:Kf^. 
fc«>. i?^l£^I^IC^^J t {C;5)^*-^;^ti«g^J t <D±^^ 

6. ^(Dtci^. m^^mm-^^^^m7 2<D^B^7 
xhs^mi<Dmm^^-^&m:im±-r^^ki!t-x^. $i 

ll;i-o^^6<j«;ig?f&^ttiSr^f p r 6 h<oxh 

[0 0 5 51 :*:^Jc0^i&gE^fl||i, ^m^^m 

50 S<!rfsi"(D^ii-e)i|i;^rp]tctp)teLTv^6/c:i?>. ^mtr- 



19 

[0 0 5 61 r(D<t?ic. ^^{kv^m^tm^mi^^^ti 
m tit. mi yi<^^^mmmcnn hMc±mM^^M\mm 

(El^ilri*) i^Xr>mB\^i^X. ^^SpJUX^^y 5/ h 5 1 

't-\cm\K5 1 47i>^nnhthx\^^<Dx. 1 7js^/> 

-rtht-i^m^^i^h-^fctLXh. m3\ti{:iX^X^^iki^^ 
n\ t ;iS«g^JJ|X^^>>^?/ h 5 1 1 <D^'t^m::.^^^mx^ 

^^Mc'j^kmxWLm^nt>ti^o x^x. ±x<Dmm^ 
[005 7] ^^(om^^mr vtz^&m t hj-ei 1 

[0 0 5 81 ±mm2 7i<i^m^6^(Dm\t<o^n 
43tt6^^jiix^4^^5/ h 5 1 1 (Dmmm^mf^^th^ 

tm:^. i£^Pgi^/X;^5 2;6>^:e]ii?L8 4 6 t^^SI^L 

5 1 4 t $rii LT±|a«£^JJiK^7K>r 5^ b 5 1 1 J*9(;iJE^ 

/i5'!a^^nT^^^m^^>>-5/ h 5 1 1 f^<D^^j t 

LW^ti.. d^ot^2:7K¥l!Rj||^a5 6<ftijT{l«£^m^^^?/ 

h 6 1 1 M^M^mi^tixm^m t ^^v^1^F^^:. rtt 

J: t 1 5 (0«£^JilK^^<^ 5^ h 5 

1 1 i)^hm2 7K^m^^e<oi§^mU^yf^^y h 6 1 1 

JC. iSl7K¥tft]^aS5<Dte^JllX^>J^>^';/ h5 1 Id^b^ 

[005 91 :^(DmmBLmi^tciiKmx^mi\^^^^^y h 

6 1 1 {Cit2^$iLfc:^^J{i. m2 7K¥«R^S^5 6(- Jzt)^] 
^^m^\^^^'oX7i<.^^:^m{:l^mm::.m^^i^. ^<on 

^^sioi^iix. mm2^^mLmu^<Di^m^mz.m^h 
^\:^w^nmu^t^h^2:^W'm.m^Q^<ow<i^ 

im\\.fi^^O^'riVtz.^mtt£r>Xi:>. _b|E^®«fi$ 

Rfl^li&Ik]ttifi^co^{^it5i^iy]g156 1 2 (g| 

7#flg) t7)4'.ii^tcta:i:rp>nyhp^ai?L6 1 A^mx^xM^. 



(11) l^ffisp 1 0- 1 7 0 4 4 6 
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•9. ^<n^^l;^{;^J:or«g^PJ t;55ip(^it2^ty]gi5 6 1 2(^ 

y h 6 1 1 (D^^i^mz-^-^^^x^m^i^tLm^ 

[0 0 6 0] ^rr. ±|E#«tfe^4 1. 4 2, 4 3{C 

10 ^^m'&n mn^^-T) x<£^^(D^^\z.x^m^^n^ 
(D^*^j^j^mtci^;;i:r±ia^s««^i 0 r 

[0 0 6 1] fip-^. m2:^^m^UQ<D^u m^. ^ 
m^n) \cwm^f\^x^tLmmt\ii. gii2tc^$Hr 
\^^xo\^. M^mmm^^x^x^nm^^^^y 

1 \^\z.m\^n^i\.fc^mxm2iK^m^^^(o:^m 

7f;^J:i9^3t^So^§I5'^#^W$tb^, ±fB^S 
0 3 i)^h^m^kihiS.^\Z.X ^ Mi^n^UUX <9 -b^ttiii: 

[0062] -<DXb\^. :^mmm(D9m^^^m^x 

30 tfi>RU^^2 7K¥«gi^gC5, 6(::J:?)^{/^:t^fli(7) 

^'t^m^\z.\t^xmmxnm,<D^\'m^^x 

mf}<n>if\^\tl^K--&xh^fz^nmiSk±^^m.:^\^ 
\-^w^^^^m^\z.\t^x^m t ^^^L/c^^r^fen 
40 \z.m.^ir^z.tf)-x^. ^(D^fi^hhXKi^'^mz.m-m 

[0 0 6 3] */-c. JilS||l;!K^aRi^ge5(^<t6miG^'^ 

fi. mi7K5^aei^^5i:m2 7K¥«i^^6t<:OW{^:fD{t 
-S-lHjfcittr*?'?. L7i-'b:iiOmi&t5m2^7KT-lfti^ 
^5. 6KIfii^!!Ri?^^fC5, 6cOi«S^f|5f^±755a/£*)^ofc 

50 9i^7K¥llRi^ge5. 6C0^^J11K^/1^>^^^ h 5 1 1 , 6 
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$#Ki-^ra{c^^Jt otitis L;6StT^tt5co^. ^tt 
K^Af^±r(7>§(t^S Licit -^Tig^^iM^^flllT^^o^^ 

[0 0 6 41 3e(c. ;^^||Jfe^y'C{i. L;^cJ: ± 

[0 0 6 51 t^oT. :^m^m<D^m<o^iik^mn^^ 

[0 0 6 61 [ill 3, 1 4{i. ±|S^|^^^n — 

[0 0 6 71 rfD^fS-^lj^n-^— 9li, mi 3, 14 

93d>?^^$tL. i§ii4 (B) (Dmmm{z.mm{^^^^^ 

g?f^^^n-^-9ti. gll 5, 1 6tc^U;^c<t 

>5r:y h5 1 1 t -ffi: Lfclt^li-C. ^^y h:/V— h5 1 

tslfci|^i!j*4 7 3$:^^9 KOf^J^^lc^tA-r^^i: 

tingi^fttt 7 3 (c J: 19 ^ 1 TK^FSRi^gis 5 (Dw.mmmx ^ 

[0 0 6 81 ^^O^^^^u-^^9=^fflV^/c:g5^^#^ 

«i«tt . ^ 1 yi<.^m^^ 5 <oa65^ffi<Dj:{a!j-ctRa^5i* J: 
oT^j"?. r.co^f&g&tfeflt9 2icii:5i:*^flgriftA-t-6«^ 



(12) !^m^ 10-1 70446 
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t (D±mtm9 2cOt£l]^9 3;55?f^^$iXTl^/^lMtfgiz: 
^9 5;^>^^^m9 2f^(c:J^A$H. 

iK(^^9 3^^h^£^t^Ji^9 4;55^^(cro^^J t CD- 

[0 0 6 9] rcoi:9(Cs rco^l^^^n — 9^;^? 
V^/c^^^mafflFl^. ^^^^n-^-9cDtp]iK}i^t 

t (DjKiG^i^s ^ ^^ij^ u T . ^i^^is^m 9 

10 2\^{zm^:^thrcy'-y<-^^U9 3-d^h^j:^i^&^9 

^<onmmm\^ft^\^x-m(Dmmmm^iv^x^}{cm 
mmmr2-9-9(Dmmmm^nm't^zti,-xr). n 

x^ ^h<r)Xh^o 

[0 0 7 0] r^-e. :L(Dm^m^^-y — 9^m\^fc 

xh. mm^^^-'7-9<Dmii^mmt^Mt(Dmmm 

^t(Dmmm^-'&\^^^:Lti-xr). s^mt^-^(r> 
mmxi^^< 0 tm-t:it:d'^x^. mmmmm^^m^ 

^^^^<D^X. ±iEia9. 1 0cOg?|&^^r3-^-7 

^m\^^tc^m^^mx^ hmri^h(7)x^^^K 
t ^^^^illic±f^^i;s^9 5^^h±u^m^^m9 2rt{c 
nA^^^xt>i^. mmum^mibxmm^nt>fj:nti 
^mh-r. mmmm<omMm^^\.x\t±um9, i o 

30 rv^^o 

[00 7 11 J^C^JS. :^^m<DiS^m<D^i(k^mfB:\X. ± 

mxnii&m^mm%m2 2 ^m\^^xmmmvtcm^^M 
mmff^u 1 i^^A-t^ x^i^ i^titK r omissus 2 

^^j t ^rPp«g^j t ^^w}-t^^wmm^ 1 0 (^^ij^ 
[0 0 7 2] ^fc. ^^m(7^^m<D^^^mkmh. ^ 

i&^^p-^-7. 9§rfflV^fc±|Sll^fef9!lcO^«|«^cPfi^ 

50 tv^y'-^<-ii^(D^i£^^%"r^m^^mM^'^x. ^ 



(13) 
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vx^rM{c^m^ti^h(Dx-hhf)K ^(Dmmt^tiic 
m^^ti-r. ^:^^^±T\z.\^tzW.^iikm-r^mm:^thx 

ffli^ic ^ z.t^-x^ 60 

[0 0 7 31 

m^itix\.^^m^m^(DmM^mm'^^xm^:^\^^± 

[0 0 7 4] ^^m(D^m(o^-m^^mm:\^xi^. 

x^. x^mmm^£^mm^^^^x<nvzt7(f*-x^ 

^mxh^. ^^^^(D\^±^m^^t7!>^x^^o 
mm(om^^£mm] 30 
mi] ^^m(D~'mmm{zf>>i!i>^mm<D^i(k^mwi 

^^i-wt^mxh^o 

mm^^^^-r^^m^mxh^o 
(A) (iTOE. (B) nm^mxh^o 

>y h^^'rh<DX. (A) (B) It (A) m 

COB-B«ltc?&ofc|!ftffigl. (C) n (A) Ig|<^C-C 

m\:ir^^t'Wrmmxh^. 

(A) (B) \~tm^mx^^. 

y h^f^-riy(Dx\ (A) (B) (1 (A) m 

<DB - Bm\zr^^fz.m^mxh^^o 



l^ffi^l 0 1 7 0 4 4 6 
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^ 6 ^^^^ n ^ ^ ^ :^ 

i-^(D-e, (A) (i^SIH. (B) \t (A) g]<^B-B 

mz.r^^fz.m^mxh^o 
[Ell 01 i^^f&^j|i««l^/i^-rmEl'efc^o 

[Ell 1] fRli?^^ifea«|{-i:^^^J(0^^^^«)f^-^ 

im.^m-r^^mmxhKi. (b-d - (b-s) 

fi. ^tv^n (A-1) - (A- 3) <DB1-B1«|. 
B2-B2j||, B 3 -B 3j^(C?'p'o/cBff®gI^fc^c 
[gfl 2) f^^^^^g(D^SiJt!)l«^ (^SU^ii) ^ 

/j^1-«i&iii-efcao 

«^i-^^i&^^n-^-$rij^-rtO-e. (A) 

El. (B) Mijffigi-efc^, 

[gii4i m^m^msim^mf^-t^^m^^^-y- 

^^-rh<r>X. (A) ttEll 3 (B) OA-AJSItC?&o 

fc^fffigi. (B) \tn'^mm^^-y-<D^m^mii^ 

^--r^mmxh^. 

[Ell 5] l^i?il&^lfe«HtSr^t-«B&ia-e*)So 

[0 16] m^m^^m^mf$.ir^'^m^^^-y- 
bmi iK^m.'^ub(om^^'^mnir^Wimmxh^o 

[017] ti^5feO^^JCD^t^^^M^^-f«tlB&0-Cfc 
[0181 ^3*£O^^PJ<^^f&^^«$r^-r «tB&^^Sia 

[0191 mw-f^ik<o9m\<o-m^y^'rh<r>x. (a) 

JijEffi0. (B) Ii:fti]ffi0-^*>5o 



1 
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4 1 
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5 1 1 
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